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(54) MEDICAL DEVICE SUPPORT SYSTEM

(67)  Asystemincludes a base, and an actuator hav-
ing a first end and a second end. The system also in-
cludes a shaft configured to rotate relative to the base,
and a drive link fixed to the shaft. The system further
includes a support arm. A first end of the support arm
being fixed to the shaft such that rotation of the shaft
causes commensurate rotation of the support arm. The

system also includes a timing link having a first end piv-
otably connected to the base and a second end opposite
the first end. Additionally, the system includes a mount
coupled to the second end of the timing link. The mount
is configured to maintain a substantially constant orien-
tation relative to the base as the support arm transitions
between a raised position and a lowered position.
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Description

[0001] The present disclosure relates to systems and
methods for supporting one or more medical devices and,
in particular, to systems and methods configured to raise
and lower medical devices while maintaining the orien-
tation of such medical devices substantially constant rel-
ative to, for example, a stationary component of the sys-
tem.

[0002] Holding a medical device, such as a retina
screener, can be tiring and cumbersome over long peri-
ods of time. Existing medical device pedestals do not
enable healthcare practitioners to easily raise and lower
the medical device in order to appropriately position the
device. Such pedestals also to not include a locking
mechanism that makes it easy for the practitioner to close
and/or transport the pedestal in a convenient way.
[0003] The example embodiments of the present dis-
closure are directed toward overcoming the deficiencies
described above.

[0004] Example embodiments of the present disclo-
sure relate to system for supporting a retinal camera or
other like medical device. As will be described in greater
detail below, in some examples, the system includes a
base and an actuator pivotably mounted to the base at
a first end. The second end of the actuator is coupled to
a linkage that is fixedly coupled to a rotatable shaft.
Through this configuration, the actuator may act on the
linkage to cause commensurate rotation of both the link-
age and the rotatable shaft about, for example, a longi-
tudinal axis of the shaft.

[0005] In such examples, the system also includes a
support arm coupled to the rotatable shaft, and a timing
link having a first end pivotably connected to the base
and a second end coupled to the support arm. A mount
is supported by the second end of the timing link. Through
this configuration, rotation of the rotatable shaft causes
commensurate rotation of the support arm and also
drives rotation of the timing link. Additionally, the mount
is configured to maintain a substantially constant angular
position (e.g., remain substantially parallel) relative to the
base as the support arm rotates relative to the base. The
system further includes a locking mechanism configured
to fix the position of the gas cylinder (and thus, the posi-
tion of the support arm) at various locations along the
range of travel of the arm.

[0006] In an example embodiment, a system includes
a substantially planar base, and a gas cylinder configured
to transition between an extended state and a retracted
state, the gas cylinder having a first end connected to a
bracket that is fixed relative to the base, and a second
end pivotably connected to a drive link. The system also
includes a shaft having alongitudinal axis, the shaft being
supported by the base and configured to rotate, relative
to the base, about the longitudinal axis, the drive link
being fixed to the shaft such that movement of the drive
link caused by transitioning of the gas cylinder between
the extended state and the retracted state results in com-
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mensurate rotation of the shaft. The system further in-
cludes a support arm disposed opposite the drive link,
the support arm having a first end and a second end, the
first end of the support arm being fixed to the shaft such
that rotation of the shaft causes commensurate rotation
of the support arm. The system also includes a timing
link having a first end pivotably connected to the base
and a second end opposite the first end of the timing link.
Additionally, the system includes a mount coupled to the
second end of the timing link, the mount being configured
to support the medical device and to maintain a substan-
tially constant orientation relative to the base as the sup-
port arm transitions between a raised position relative to
the base and a lowered position relative to the base.
[0007] In another example embodiment, a system in-
cludes a substantially rigid base, and an actuator con-
nected to the base and configured to rotate a drive link
about an axis. The system also includes a shaft config-
ured to rotate about the axis, the drive link being fixed to
the shaft such that movement of the drive link results in
commensurate rotation of the shaft. The system further
includes a support arm having a first end connected to
the shaft, the support arm being rotatable about the axis,
and a timing link having a first end pivotably connected
to the base, and a second end disposed opposite the first
end of the timing link. The system also includes a mount
coupled to the second end of the timing link, the mount
being configured to maintain a substantially constant ori-
entation relative to the base as the support arm transi-
tions between a raised position relative to the base and
a lowered position relative to the base.

[0008] The invention will now be further described by
way of example with reference to the accompanying
drawings, in which:

Figure 1 illustrates a medical device support system,
together with a medical device, according to an ex-
ample embodiment of the present disclosure.
Figure 2 illustrates another view of the system and
medical device shown in Figure 1.

Figure 3 illustrates a view of the system shown in
Figure 1 with the medical device removed.

Figure 4 illustrates another view of the system shown
in Figure 1 with the medical device removed.
Figure 5 illustrates the system of Figure 1 with vari-
ous outer components removed.

Figure 6 illustrates another view of the system shown
in Figure 1 with various outer components removed.
Figure 7 illustrates yet another view of the system
shown in Figure 1 with various outer components
removed.

Figure 8 illustrates still another view of the system
shown in Figure 1 with various outer components
removed.

Figure 9 illustrates a further view of the system
shown in Figure 1 with various outer components
removed.

Figure 10 illustrates yet another view of the system
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shown in Figure 1 with various outer components
removed.

[0009] Figure 1 illustrates an example system 100 of
the present disclosure useful in, for example, supporting
a medical device 102. Such a medical device 102 may
include, for example, a hand-held retina scanner or other
device used for vision screening or other patient care
work flows. Whenever possible, like item numbers will
be used throughout this disclosure to identify like com-
ponents of the system 100. Additionally, as will be de-
scribed herein, implementation of the system 100 for sup-
porting a medical device 102 is merely one example use
of the system 100. The disclosed system 100 may be
used and/or otherwise employed to support a variety of
items other than the disclosed medical device 102 and/or
other than medical devices, generally. Such additional
uses will be apparent to one of ordinary skill in view of
the present disclosure.

[0010] As shown in Figure 1, the example system 100
may include, among other things, a mount 110 configured
to supportthe medical device 102 as various components
of the system 100 are raised, lowered, and/or otherwise
moved relative to one another. In such examples, the
mount 110 may comprise, for example, a substantially
planar plate, platform, pedestal, and/or other structure
configured to facilitate a removable connection between
components of the system 100 and the medical device
102. As can be seen in Figure 1, in some examples, the
medical device 102 may include one or more compo-
nents configured to assist healthcare professional and
providing care to a patient. For example, in embodiments
in which the medical device 102 comprises a hand-held
retina scanner, or other similar device, the medical device
102 may include a first display 104 positioned at a first
end thereof. The first display 104 may comprise, for ex-
ample, a liquid crystal display, a capacitive touch screen
display, and/or other display device configured to render
one or more images viewable by the healthcare profes-
sional during a retina scan or other medical procedure.
In such examples, the medical device 102 may also in-
clude a second display 106 positioned at a second end
thereof. During such retina scans or other medical pro-
cedures, the second display 106 may be configured to
render one or more images viewable by the patient. Ad-
ditionally, in some examples, the second display 106 may
include one or more sensors, cameras, and/or other im-
aging devices configured to capture reflected light, im-
ages, and/or other information during such medical pro-
cedures. It is understood that in further examples, the
medical device 102 may include one or more such sen-
sors, cameras, and/or other imaging devices that are
separate from and/or in addition to the second display
106. Inany of the examples described herein, the medical
device 102 may include an outer housing or frame 108,
and in such examples, the mount 110 may be configured
to form a releasable connection with the frame 108 of the
medical device 102. Such a connection may be formed
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by, for example, one or more screws, bolts, clips, brack-
ets, and/or other components configured to connect the
frame 108 of the medical device to the mount 110.
[0011] In any of the examples described herein, the
system 100 may comprise an adjustable pedestal con-
figured to supportthe medical device 102, and to maintain
a substantially constant orientation of the medical device
102 relative to various stationary components of the sys-
tem 100, as one or more additional movable components
of the system 100 are transitioned between raised and
lowered positions. As shown in Figure 1, in such exam-
ples, the system 100 may include an outer housing 112.
In any of the examples described herein, one or more
portions of the outer housing 112 may be made from any
substantially rigid material (e.g., plastics, polymers, met-
als, alloys, etc.) configured to assist in protecting various
components of the system 100 encased within the hous-
ing 112. The outer housing 112 may include a first portion
114 thatis rotatable, pivotable, and/or otherwise movable
relative to other portions of the outer housing 112. For
example, the first portion 114 of the outer housing 112
may include a handle 116 thatis configured to be grasped
by a health care professional or other user of the system
100. Grasping the handle 116, and rotating the handle
116 in the direction of arrow 118 about a rotational axis
119, may cause commensurate rotation of the first por-
tion 114 of the outer housing 112 about the axis 119.
Such rotation may also cause components of the system
100 to raise the mount 110 and/or the medical device
102 in the direction of arrow 137. Likewise, grasping the
handle 116, and rotating the handle 116 in the direction
of arrow 120 about the axis 119, may cause commensu-
rate rotation of the first portion 114 about the axis 119.
Such rotation may cause components of the system 100
to lower the mount 110 and/or the medical device 102 in
the direction of arrow 139.

[0012] The outer housing 112 may also include a sec-
ond portion, 122 that is configured to remain stationary
relative to the first portion 114 as the first portion 114 is
pivoted, rotated, raised, lowered, and/or otherwise
moved throughout a range of motion of the first portion
114. For example, the second portion 122 may include
a main body 124 comprising a top surface 126, a bottom
surface 128 disposed opposite the top surface 126, and
one or more sidewalls 130 extending from (and/or be-
tween) the top surface 126 to the bottom surface 128. In
such examples, the second portion 122 of the housing
112 may be configured to rest on a support surface 132.
As the first portion 114 of the outer housing 112 is pivoted,
rotated, raised, lowered, and/or otherwise moved. For
example, the bottom surface 128 of the second portion
122 may be supported by the support surface 132 during
use of the system 100. In such examples, the bottom
surface 128, and/or the second portion 122 of the outer
housing 112 may remain substantially stationary relative
to the support surface 132 as the first portion 114 of the
outer housing 112 is moved (e.g., rotated) in order to
position the medical device 102 at a desired location.
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Such a support surface 132 may comprise, for example,
a table top, a desktop, a platform, a ground surface,
and/or any other stationary surface or structure config-
ured to support the entire weight of the system 100 and
the medical device 102 during use.

[0013] As can be seen in Figure 1, and as will be de-
scribed in greater detail below, the system 100 may also
include one or more controls that can be manipulated,
moved, and/or otherwise utilized by a health care pro-
fessional or other user of the system 100 in order to utilize
various functions of the system 100. For example, the
system 100 may include one or more tabs, buttons, le-
vers, switches, and/or other controls 134. In the example
illustrated in Figure 1, the control 134 may comprise a
button, lever, switch, tab, and/or other structure config-
ured to activate, deactivate, and/or otherwise operate a
locking mechanism of the system 100. For instance, as
will be described in greater detail below, the control 134
may be movable in, for example, the direction of arrow
135 in order to disengage a latch or other component of
the locking mechanism. Operating the control 134 in this
way may, for example, cause an actuator of the system
100 to transition between a retracted state and an ex-
tended state, and such a transition may assist in, for ex-
ample, rotating the first portion 114 of the outer housing
112 as described above.

[0014] As noted above, the mount 110 may be config-
ured to support the medical device 102. The mount 110
may also be configured to maintain a substantially con-
stant orientation relative to one or more stationary com-
ponents of the system 100 and/or relative to the support
surface 132 as the first portion 114 is rotated in either
the direction of arrow 118 or the direction of arrow 120.
As can be seen in Figure 1, the system 100 may also
include a stem 136 that is coupled to and/or otherwise
connected to the mount 110 via a joint 138. It is under-
stood that the mount 110, the stem 136, and/or any other
components of the system 100 disposed substantially
within the outer housing 112 may be made from any sub-
stantially rigid material, and such materials may include,
for example, stainless steel, aluminum, titanium, and/or
any other metals, alloys, plastics, polymers, and/or other
like materials. Thus, the stem 136 may comprise a sub-
stantially rigid shaft, linkage, rod, and/or other such struc-
ture that is connected to the mount 110 at the joint 138,
and that extends therefrom. For example, as will be de-
scribed below, in some examples, the stem 136 may be
connected to a timing link of the system 100 and, thus,
may couple the mount 110 to the timing link. In any of
the examples described herein, the joint 138 may com-
prise a substantially fixed joint, or a substantially movable
joint. In any such examples, the joint 138 may comprise
one or more screws, bolts, nuts, shafts, fittings, bearings,
and/or any other components configured to fixedly or ro-
tatably connect the mount 110, with the stem 136. Thus,
itis understood that while the joint 138 may be described
herein as maintaining the mount 110 at a fixed and/or
substantially constant orientation relative to the stem
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136, in other examples, the joint 138 may be configured
to enable rotation of the mount 110 relative to the stem
136. For example, the joint 138 may include one or more
compression washers, dampening hinges, and/or other
such structures to facilitate fixing the mount 110 relative
to the stem 136. Such structures may also allow for ro-
tation of the mount 110 relative to the stem 136 in order
to obtain a desired orientation of the mount 110 relative
to the stem 136. Once such a desired orientation has
been achieved, such structures may be tightened,
locked, compressed, and/or otherwise configured to fix
the orientation of the mount 110 relative to the stem 136.
[0015] Figure 1 illustrates the first portion 114 of the
housing 112 and/or the medical device 102 disposed in
a substantially raised position in which the first portion
114 has been at least partially rotated in the direction of
arrow 118 about the axis 119. Figure 2, on the otherhand,
illustrates the first portion 114 and/or the medical device
102 disposed in a substantially lowered position in which
the first portion 114 has been substantially completely
rotated in the direction of arrow 120 about the axis 119.
As can be seen from at least Figures 1 and 2, the mount
110 and/or other components of the system 100 cause
the medical device 102 to maintain a substantially con-
stant orientation relative to, for example, the second por-
tion 122 of the outer housing 112 and/or relative to the
support surface 132 as the first portion 114 transitions
between the example raised position illustrated in Figure
1andthe example lowered position illustrated in Figure 2.
[0016] Figure 3 illustrates the first portion 114 of the
housing 112 disposed in another example substantially
raised position in which the first portion 114 has been at
least partially rotated in the direction of arrow 118 about
the axis 119. In Figure 3, the medical device 102 has
been removed from view for ease of description. Figure
4 illustrates the first portion 114 disposed in another ex-
ample substantially lowered positionin which the first por-
tion 114 has been substantially completely rotated in the
direction of arrow 120 about the axis 119. As can be seen
from atleast Figures 3 and 4, the mount 110 of the system
100 is also configured to maintain a substantially con-
stant orientation relative to, for example, the second por-
tion 122 of the outer housing 112, stationary components
of the system 100, and/or the support surface 132 as the
first portion 114 transitions between the example raised
position illustrated in Figure 3 and the example lowered
position illustrated in Figure 4. As will be described in
greater detail below, the connections between and/or
other configurations of the stem 136, the timing link,
and/or other components of the system 100 may assist
the mount 110 and maintaining such a substantially con-
stant orientation during use of the system 100.

[0017] As can be seen in at least Figure 4, the mount
110 may include one or more components, structures,
and/or other configurations configured to assistin remov-
ably connecting the medical device 102 (Figure 1) to the
mount 110. For example, the mount 110 may include a
top surface 140, and a bottom surface 142 opposite the
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top surface 140. In such examples, the mount 110 may
include one or more thru holes 104 and/or other like com-
ponents configured to receive one or more bolts, screws,
nuts, bearings, fasteners, clips, and/or other components
configured to assist in releasably connecting the medical
device 102 to the mount 110. Such through holes 104
may extend, for example, from the top surface 140 to the
bottom surface 142. The mount 110 may also include
one or more pledges, ribs, tabs, spines 146, grooves,
extensions, and/or other components configured to as-
sist with aligning the medical device 102, relative to the
mount 110, and/or maintaining the releasable and/or re-
movable connection between the medical device 102 and
the mount 110. For example, such a spine 146 may com-
prise a ridge extending laterally upward from the top sur-
face 140, and the spine 146 may be configured to mate
with one or more corresponding channels formed by the
frame 108 of the medical device 102 as the medical de-
vice 102 is positioned on to the top surface 140. The
mating configuration between the spine 146 and the
frame 108 of the medical device 102 may assist in later-
ally and/or transversely orientating medical device 102,
relative to the mount 110.

[0018] Figure 4 also illustrates a portion of the timing
link 148 described above, as well as a joint 150 connect-
ing the stem 136 with the timing link 148. As noted above,
the stem 136 may be connected to the timing link 148,
and thus, may couple the mount 110 to the timing link
148. In any of the examples described herein, the joint
138 may be substantially similar to the joint 138 described
above. For example, the joint 150 may comprise a sub-
stantially fixed joint, or a substantially movable joint. In
any such examples, the joint 150 may comprise one or
more pins, screws, bolts, nuts, shafts, fittings, bearings,
and/or any other components configured to fixedly or ro-
tatably connect the stem 136 with the timing link 148.
Thus, it is understood that while the joint 150 may be
described herein as enabling rotation of the stem 136
relative to the timing link 148, in other examples, the joint
150 may maintain the stem 136 at a fixed and/or sub-
stantially constant orientation relative to the timing link
148.

[0019] Figure 5 illustrates various additional compo-
nents of the system 100, and in Figure 5, the outer hous-
ing 112 has been removed for ease of discussion. As
shown in Figure 5, the system 100 may include a sub-
stantially rigid base 152, and one or more components
of the system 100 may be slidably, fixedly, rotatably, piv-
otably, movably, and/or otherwise connected to or sup-
ported by the base 152. In some examples, the base 152
may comprise a substantially planar base 152 of the sys-
tem 100. For instance, the base 152 may include a top
surface 154, and a bottom surface 156 opposite the top
surface 154. In such examples, at least a portion of the
top surface 154 may comprise a substantially planar sur-
face, and/or at least a portion of the bottom surface 156
may comprise a substantially planar surface. The base
152 may be made from any of the metals, alloys, plastics,
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polymers, and/or other substantially rigid materials de-
scribed herein, and the base 152 may be configured to
support the entire weight of the system 100 and the med-
ical device 102 when the system 100 is disposed on, for
example, the support surface 132 described above with
respect to Figure 1.

[0020] In any of the examples described herein, the
system 100 may include one or more actuators 158 con-
figured to assist in raising, lowering, rotating, pivoting,
and/or otherwise moving one or more components of the
system 100 relative to the base 152. For example, Figure
5 illustrates an embodiment of the system 100 in which
a single actuator 158 has been employed. However, in
additional embodiments, two or more actuators 158, of
the same type or of different types, may be included in
the system 100 to assist in moving various components
thereof. An example actuator 158 of the present disclo-
sure may comprise, for example, a pressurized gas cyl-
inder (e.g., a gas spring), a pneumatic actuator, an elec-
tromagnetic actuator (e.g., a solenoid), an electric actu-
ator (e.g., a stepper motor), a mechanical actuator (e.g.,
a spring and shaft-based actuator), and/or any other de-
vice configured to direct a force and/or to cause move-
ment of another object. Unless otherwise described here-
in, and for ease of description, the actuator 158 shown
in Figure 5 shall be described for the remainder of this
disclosure as comprising a gas spring unless otherwise
noted. In such examples, the actuator 158 may include
a central cylinder 159 that is movably disposed within a
pressurized housing 161. Such an example actuator 158
(e.g., a gas cylinder) may be configured to transition be-
tween an extended state in which the cylinder 159 ex-
tends at least partly from and/or at least partly outside of
the housing 161, and retracted state in which the cylinder
159 is disposed at least partly and/or substantially en-
tirely within the housing 161. Itis understood that at least
Figure 5 and Figure 9 illustrate the actuator 158 disposed
in the retracted state, while at least Figure 10 illustrates
the actuator 158 in the extended state.

[0021] With continued reference to Figure 5, the actu-
ator 158 may include a first end 160, and a second end
162 opposite the firstend 160. In such examples, the first
end 160 may comprise a first end of the cylinder 159. In
any of the examples described herein, the first end 160
of the actuator 158 may include one or more brackets,
housings, fittings, and/or other structures configured to
mate with one or more corresponding structures fixedly
connected to the base 152. For example, as shown in
Figure 5, the actuator 158 may include a first end 160
that is connected to a bracket 164, and the bracket may
be fixed relative to the base 152. Forexample, the bracket
164 may comprise a substantially rigid flange, plate,
beam, piece of angle iron, wall, and/or other structure of
the system 100 that is fixedly connected to the base 152.
In such examples, the first end 160 of the actuator 158
may be fixedly, pivotably, rotatably, and/or otherwise
connected to the bracket 164 via a joint 166. In any of
the examples described herein, the joint 166 may be sub-
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stantially similar to the joint 150 described above. For
example, the joint 166 may comprise a substantially fixed
joint, or a substantially movable joint. In any such exam-
ples, the joint 166 may comprise one or more pins, shafts,
rods, screws, bolts, nuts, shafts, fittings, bearings, and/or
any other components configured to fixedly or rotatably
connect the first end 160 of the actuator 158 with the
stationary bracket 164. Thus, it is understood that while
the joint 166 may be described herein as enabling move-
ment (e.g., partial rotation) of the first end 160 of the
actuator 158 relative to the bracket 164, in other exam-
ples, the joint 166 may maintain the first end 160 of the
actuator 158 at a fixed and/or substantially constant ori-
entation relative to the bracket 164. In some examples,
the joint 166 may include a central pin or shaft 168 ex-
tending through an orifice of the bracket 164 and extend-
ing at least partly through one or more components of
the first end 160. In such examples, the first end 160 of
the actuator 158 may be at least partly rotatable about a
longitudinal axis (not shown) extending substantially cen-
trally through the shaft 168.

[0022] As shown in Figure 5, the second end 162 of
the actuator 158 may be rotatably, pivotably, and/or oth-
erwise movably connected to a drive link 170 of the sys-
tem 100. Similar to the bracket 164 described above, the
drive link 170 may comprise a substantially rigid flange,
plate, beam, piece of angle iron, wall, and/or other struc-
ture of the system 100. In any of the examples described
herein, the drive link 170 may be configured to receive a
force applied by the second end 162 of the actuator 158,
and to transfer at least part of the received force to an-
other component of the system 100 that is connected to
the drive link 170. For example, the second end 162 of
the actuator 158 may be pivotably connected to the drive
link 170, via a joint 163. In any of the examples described
herein, the joint 163 may be substantially similar to the
joint 150 described above. For example, the joint 163
may comprise a substantially fixed joint, or a substantially
movable joint. In any such examples, the joint 163 may
comprise one or more pins, shafts, rods, screws, bolts,
nuts, shafts, fittings, bearings, and/or any other compo-
nents configured to fixedly or rotatably connect the sec-
ond end 162 of the actuator 158 with the drive link 170.
For instance, as can be seen in Figure 5, the joint 163
may include a central pin or shaft (similar to the shaft
168). In such examples, the shaft of the joint 163 may
extend through an orifice of the drive link 170, and may
extend at least partly through one or more components
of the second end 162. In such examples, the second
end 162 of the actuator 158 may be at least partly rotat-
able about a longitudinal axis (not shown) extending sub-
stantially centrally through the shaft of the joint 163.
[0023] In any of the examples described herein, the
drive link 170 may be fixed to, mounted to, and/or other-
wise connected to one or more additional components
of the system 100 such that movement of the drive link
170 caused by transitioning of the actuator 158 between
the extended state and the retracted state described
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above results in commensurate movement of such ad-
ditional components. For example, the drive link 170 may
be fixed to, mounted on, and/or otherwise connected to
a shaft 174 of the system 100. For example, the drive
link 170 may be connected to the shaft 174 via one or
more joints 172. In any of the examples described herein,
the joint 172 may be substantially similar to the joint 150
described above. For example, the joint 172 may com-
prise a substantially fixed joint, or a substantially movable
joint. In any such examples, the joint 172 may comprise
one or more pins, keys, teeth, fittings, bearings, and/or
any other components configured to fixedly connect the
drive link 170 to the shaft 174. Additionally, in some ex-
amples the axis 119 described above may comprise a
central longitudinal axis of the shaft 174, and such an
axis 119 may extend substantially centrally through the
joint 172. Further, the system 100 may also include one
or more brackets 176 configured to retain the shaft 174
during use. Such brackets 176 may be substantially sim-
ilar to, for example, the bracket 164 described above. In
particular, each bracket 176 may comprise a substantial-
ly rigid flange, plate, beam, piece of angle iron, wall,
and/or other structure of the system 100 that is fixedly
connected to the base 152.

[0024] In such examples, shaft 174 may be pivotably,
rotatably, and/or otherwise connected to the bracket 176.
Thus, in various examples, the shaft 174 may be sup-
ported by the base 152 via one or more of the brackets
176 described herein. Due to this configuration, the ac-
tuator 158 may direct and/or apply a force (e.g., a rota-
tional force) to the drive link 170 as the actuator 158 tran-
sitions between the extended state and the retracted
state described above. Such a force may cause rotation
and/or other movement of the drive link 170 (e.g., rotation
of the drive link about the axis 119). Additionally, due to
the fixed arrangement between the drive link 170 and the
shaft 174, movement of the drive link 170 caused by tran-
sitioning of the actuator 158 may result in commensurate
rotation of the shaft 174 about the axis 119.

[0025] As shown in at least Figures 5 and 6, in some
examples, the system 100 may also include a locking
mechanism 178. The locking mechanism 178 may in-
clude one or more components configured to assist in
fixing the position of, for example, the shaft 174, the drive
link 170, the cylinder 159, the housing 161, and/or other
movable components of the system 100. For example,
such components may be configured to activate, deac-
tivate, energize, deenergize, and/or control the operation
of the actuator 158 and/or one or more components
thereof. In this way, when the locking mechanism 178 is
engaged the position of, for example, the shaft 174, the
drive link 170, the cylinder 159, the housing 161, and/or
other movable components of the system 100 may be
maintained substantially constant. When the locking
mechanism 178 is disengaged, however, in some exam-
ples, the actuator 158 may be configured to cause rota-
tion and/or other movement of one or more such movable
components in response.
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[0026] For example, in embodiments in which the ac-
tuator 158 comprises a gas cylinder, the first end 160 of
the actuator 158 may include a housing 180 and/or other
similar component that is coupled to the bracket 164 via
the joint 166 described above. In such examples, the
housing 180 may include, among other things, a relief
valve 182 disposed therein, and operably connected to
the cylinder 159 and/or the housing 161. When the lock-
ing mechanism 178 is engaged, the valve 182 may be
configured to remain in a substantially closed position
such that pressurized gas disposed within the housing
161, and acting upon the cylinder 159, may remain within
a housing 161. It is understood that in the example illus-
tration of Figure 5, the locking mechanism 178 is engaged
and the valve 182 is in the substantially closed position.
[0027] In such examples, the system 100 may also in-
clude a release arm 184 operably connected to the valve
182. Movement of the release arm 184 in the direction
of arrow 135 may cause the valve 182 to at least partially
open. Upon at least partially opening, the valve 182 may
allow pressurized gas disposed within the house 161 to
escape therefrom, and the release of such pressurized
gas may cause the actuator 158 to transition from the
example retracted state illustrated in Figure 5 to an ex-
ample extended state (e.g., the extended state illustrated
in Figure 10 or any other state in which the cylinder 159
is at least partially extended external to the housing 161).
[0028] Accordingly, in some examples, the locking
mechanism 178 may include a latch 186 and a bracket
188. The latch 186 may comprise a substantially rigid
claw, hook, flange, and/or other structure that s rotatable
about, for example, the axis 119. In some examples, the
latch 186 may be pinned to and/or otherwise fixed to the
shaft 174 described above. In such examples, rotation
of the shaft 174 may drive and/or otherwise cause com-
mensurate rotation of the latch 186. Alternatively, in fur-
ther embodiments, the latch 186 may be mounted to a
sleeve or other component that is rotatably connected to
the shaft 174. In such examples, the shaft 174 may rotate
independent of the latch 186, and vice versa. In such
examples, the latch 186 may still be rotatable about the
axis 119. In still further examples, the latch 186 may be
rotatably mounted to the shaft 174 via one or more fit-
tings, bearings, and/or other like components. In any of
the examples described herein, when the locking mech-
anism 178 is engaged, the latch 186 may lockingly en-
gage with the base 152, and/or a component thereof.
When the locking mechanism 178 is disengaged, on the
other hand, the latch 186 may be rotated about the axis
119, and thus may be disengaged from the base 152.

[0029] In any of the examples described herein, the
bracket 188 may be slidably and/or otherwise movably
connected to the base 152. For example, as shown in
Figure 6, in some embodiments, the bracket 188 may
include one or more slots extending substantially, longi-
tudinally along a portion of the bracket 188. In such ex-
amples, the system 100 may also include one or more
pins extending from the top surface 154 of the base 152.
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Such pins may extend at least partially within the slots
defined by the bracket 188 and may guide movement of
the bracket 188 in, for example, the direction of arrow
135 during engagement and/or disengagement of the
locking mechanism 178. For example, the bracket 188
may include a first end 190, and a second end 192 op-
posite the first end 190. In such examples, the second
end 192 may include a flange 194 extending therefrom.
For example, a central portion of the bracket 188 may
extend along the top surface 154, and/or may extend
substantially parallel to the top surface 154. In such ex-
amples, the central portion of the bracket 188 may com-
prise a substantially planar surface. Further, in such ex-
amples, the flange 194 may extend substantially perpen-
dicularly (relative to the central portion of the bracket 188
and/or relative to the substantially planar surface of the
bracket 188) at the second end 192. As shown in at least
Figure 6, the control 134 of the locking mechanism 178
may be connected to the flange 194. Thus, movement
of the control 134 (e.g., in the direction of arrow 135) may
cause commensurate movement of the bracket 188. The
bracket 188 may also include a flange 196 disposed at
the first end 190 and at least partially engaged with the
release arm 184. Thus, movement of the bracket 188 in
the direction of arrow 135 (e.g., caused by movement of
the control 134 in the direction of arrow 135) may cause
the flange 196 to act upon the release arm 184 two, at
least partially open the valve 182. Thus, it is understood
that partial opening and/or partial closing of the valve 182
to control the movement and/or location of various mov-
able components of the system 100 may be accom-
plished by manipulating the control 134.

[0030] With continued reference to Figure 5, the sys-
tem 100 may also include a support arm 200 disposed
opposite the drive link 170. In such examples, the support
arm 200 may include a first end 202, and a second end
204 opposite the first end 202. In any of the examples
described herein, the supportarm 200 may be configured
to at least partially support the mount 110, the stem 136,
and/or the medical device 102 during use of the system
100. Accordingly, the support arm 200 may comprise any
substantially rigid frame, channel, rod, wall, beam, and/or
other structure configured to raise and/or lower a medical
device 102 mounted to the mount 110 while supporting
the entire weight of the medical device 102. Additionally,
the support arm 200 may be rotatable about the axis 119
in response to rotation of the shaft 174 and/or movement
of the drive link.

[0031] For example, the first end 202 of the support
arm 200 may be fixed to the shaft 174 via a joint 206,
such that rotation of the shaft 174 may cause commen-
surate rotation of the support arm 200 about the axis 119.
In such examples, the joint 206 may be substantially sim-
ilar to the joint 150 described above. For example, the
joint 206 may comprise a substantially fixed joint, or a
substantially movable joint. In any such examples, the
joint 206 may comprise one or more pins, keys, teeth,
fittings, bearings, and/or any other components config-
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ured to fixedly connect the support arm 200 to the shaft
174. Additionally, in some examples the axis 119 may
extend substantially centrally through the joint 206.
[0032] Further, the second end 204 of the support arm
200 may be fixed to the stem 136 via a joint 208. Due to
such a configuration, the stem 136 may be at least par-
tially rotatable about the joint 208 as the support arm 200
is caused to rotate about the axis 119 in either the direc-
tion of arrow 118 or the direction of arrow 120. In such
examples, the joint 208 may be substantially similar to
the joint 150 described above. For example, the joint 208
may comprise a substantially fixed joint, or a substantially
movable joint. In any such examples, the joint 208 may
comprise one or more pins, shafts, keys, teeth, fittings,
bearings, and/or any other components configured rotat-
ably connect the stem 136 to the second end 204 of the
support arm 200.

[0033] As previously mentioned, Figure 6 illustrates
one or more components of the system 100 described
above in further detail. In addition, Figures 7 and 8 pro-
vide different isometric views of various components of
the system 100 described herein. For instance, Figure 7
illustrates a side view of the support arm 200 and other
components of the system 100. Figure 8 provides an ad-
ditional view of the support arm 200 with a portion re-
moved. As can be seen in at least Figure 8, in some
examples, the timing link 148 described above may ex-
tend at least partly within a channel and/or other portion
of the support arm 200. In some examples, the timing
link 148 may extend substantially centrally through a
length of the support arm 200. As described above, the
timing link 148 may comprise a substantially rigid beam,
rod, shaft, and/or other components of the system 100
configured to assist in maintaining the mount 110 at a
substantially constant orientation relative to the base 152
as the support arm 200 transitions between a raised po-
sition relative to the base 152 and a lowered position
relative to the base 152.

[0034] As can be seen in at least Figure 8, the timing
link 148 may include a first end 210 that is configured to
pivot, rotate, and/or otherwise move relative to the base
152. In some examples, the first end 210 may be pivot-
ably connected to the base 152. For instance, in such
examples, the system 100 may include one or more
brackets 214 similar to the bracket 164 described above.
In such examples, the first end 210 of the timing link 148
may be pivotably, rotatably, and/or otherwise connected
to the bracket 214, such as via one or more joints similar
to the joint 166 described above. For example, such a
joint may define a substantially central longitudinal axis
216. In such examples, the timing link 148 may be rotat-
able relative to the base 152 about the axis 21. In such
examples, the axis 216 may extend substantially parallel
to the axis 119. Alternatively, it is understood that in fur-
ther examples, the first end 210 of the timing link 148
may be rotatably, pivotably, and/or otherwise connected
directly to the base 152, and in such examples, the brack-
et 214 may be omitted. The timing link 148 may also
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include a second end 212 opposite the first end 210. As
can be seen in Figure 8, the second end 212 of the timing
link 148 may be rotatably, pivotably, and/or otherwise
connected to the stem 136 via the joint 150 described
above. Additionally or alternatively, the second end 212
of the timing link 148 may be pivotably, rotatably, and/or
otherwise connected to the second end 204 of the sup-
port arm 200. Further, the mount 110 may be coupled to
the second end 212 of the timing link 148 via the stem
136 and the joint 150. Accordingly, it should be under-
stood that the arrangement between the timing link 148,
the support arm 200, the actuator 158, and/or the other
components of the system 100 described herein may
comprise an arrangement similar to a four-bar linkage.
[0035] In any of the example embodiments described
herein, the system 100 may assist in alleviating physical
(e.g., muscle)fatigue caused by lifting, supporting, and/or
otherwise maintaining a desired position of the medical
device 102 while performing vision screening and/or oth-
er medical procedures. For example, the system 100 en-
ables healthcare professionals to temporarily and/or re-
leasably mount a medical device 102, such as a retina
screening device, to the mount 110. Once the medical
device 102 is mounted to the mount 110, the first portion
114 of the housing 112 may be rotated about the axis
119 by simply moving the control 134 of the locking mech-
anism 178 in the direction of arrow 135. Manipulating the
control 134 this way may cause the valve 182 two atleast
partially open, thereby releasing pressurized gas from
the housing 161 and/or otherwise, at least partly, activat-
ing, the actuator 158. Causing the actuator 158 torelease
pressurized gas in this way may cause the actuator 158
to transition (at least partly) from a retracted state to an
extended state. In particular, such a transition may cause
the actuator 158 to rotate the drive link 170 about the
axis 119. Such rotation may cause the support arm 200
to also rotate about the axis 119, thereby raising the
mount 110, and/orthe medical device 102, in the direction
of arrow 137.

[0036] It is understood that due to the configurations
described above, a first (e.g., a relatively small) angular
rotation of the drive link 170, and/or of the shaft 174 may
resultin a second angular rotation of the support arm 200
about the axis 119 that is different from (e.g., greater than
or less than) the first angular rotation. Additionally, due
to the configurations described herein, the orientation of
the mount 110 and/or of the medical device 102 mounted
thereto, may be maintained substantially constant rela-
tive to the support surface 132, the base 152, and/or,
other stationary components of the system 110 as the
supportarm 200 is transitioned between a raised position
relative to the base 152 and a lowered position relative
tothe base 152. Such a substantially constant orientation
of the mount 110 is illustrated by comparison of the ex-
ample raised position of the support arm 200 shown in
Figure 10, and the example lowered position of the sup-
port arm 200 shown in Figure 9. As can be seen in these
Figures, a plane A of the mount 110 is maintained sub-
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stantially parallel to a plane B of the base 152 as the
support arm 200 transitions between the example raised
position of Figure 10 and the example lowered position
shown in Figure 9. Moreover, due to the configurations
described above, as the actuator 158 acts on the drive
link 170 when transitioning from the retracted state to the
extended state, the amount of torque and/or force applied
to the drive link 170 may decrease. In some examples,
the amount of force and/or torque required to lift the med-
ical device 102 connected to the mount 110 may also
decrease due to the inherent kinematics of the present
system 100.

[0037] Other embodiments of the present disclosure
will be apparent to those skilled in the art from consider-
ation of the specification and practice of the embodiments
described herein.

[0038] Embodiments of the invention can be described
with reference to the following numbered clauses, with
preferred features laid out in the dependent clauses:

1. A system, comprising:

a substantially planar base;

a gas cylinder configured to transition between
an extended state and a retracted state, the gas
cylinder having afirstend connected to a bracket
that is fixed relative to the base, and a second
end pivotably connected to a drive link;

a shaft having alongitudinal axis, the shaft being
supported by the base and configured to rotate,
relative to the base, about the longitudinal axis,
the drive link being fixed to the shaft such that
movement of the drive link caused by transition-
ing of the gas cylinder between the extended
state and the retracted state results in commen-
surate rotation of the shaft;

a support arm disposed opposite the drive link,
the support arm having a first end and a second
end, the first end of the support arm being fixed
to the shaft such that rotation of the shaft causes
commensurate rotation of the support arm;
atiming link having afirst end pivotably connect-
ed to the base, and a second end disposed op-
posite the first end of the timing link; and

a mount coupled to the second end of the timing
link, the mount being configured to support a
medical device disposed thereon and to main-
tain a substantially constant orientation relative
to the base as the support arm transitions be-
tween a raised position relative to the base and
a lowered position relative to the base.

2.The system of clause 1, further comprising a hous-
ing having a first portion and a second portion, the
first portion being moveable between a raised posi-
tion when the gas cylinder is in the extended state,
and a lowered position when the gas cylinder is in
the retracted state.
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3. The system of either clause 1 or clause 2, wherein
the mount includes a top surface, a bottom surface,
and a spine protruding from the top surface, the spine
being configured to mate with a corresponding chan-
nel of the medical device when the medical device
is disposed on the mount.

4. The system of any preceding clause, further com-
prising a locking mechanism configured to releasa-
bly fix a position of the shaft about the longitudinal
axis.

5. The system of clause 4, wherein the gas cylinder
includes a relief valve, and the locking mechanism
includes a release arm operably connected to the
relief valve, such that movement of the release arm
causes the relief valve to at least partially open.

6. The system of clause 5, the locking mechanism
further including a latch and a bracket, wherein:

the latch is fixed to the shaft such that rotation
of the shaft about the longitudinal axis causes
commensurate rotation of the latch,

the latch lockingly engages the base to releas-
ably fix the position of the shaft about the longi-
tudinal axis, and

the bracket is moveable relative to the base to
drive movement of the release arm.

7. The system of any preceding clause, wherein the
timing link extends at least partially within a portion
of the support arm, the timing link being configured
to assistin maintaining the substantially constant ori-
entation of the mount relative to the base as the sup-
port arm transitions between the raised position and
the lowered position.

8. The system of any preceding clause, wherein the
timing link is rotatable relative to the base about an
additional axis, the additional axis extending sub-
stantially parallel to the longitudinal axis of the shaft.

9. The system of any preceding clause, wherein the
mount is coupled to the second end of the timing link
via a stem extending from the mount to the timing
link.

10. The system of clause 9, wherein the stem is piv-
otably connected to the second end of the timing link
via a first joint, and the stem is pivotably connected
to the second end of the support arm via a second
joint.

Claims

1.

A system, comprising:
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a substantially rigid base;

an actuator connected to the base and config-
ured to rotate a drive link about an axis;

a shaft configured to rotate about the axis, the
drive link being fixed to the shaft such that move-
ment of the drive link results in commensurate
rotation of the shaft;

a support arm having a first end connected to
the shaft, the support arm being rotatable about
the axis;

atiming link having afirst end pivotably connect-
ed to the base, and a second end disposed op-
posite the first end of the timing link; and

a mount coupled to the second end of the timing
link, the mount being configured to maintain a
substantially constant orientation relative to the
base as the support arm transitions between a
raised position relative to the base and alowered
position relative to the base.

The system of claim 1, wherein the actuator com-
prises a gas cylinder having a housing and a cylinder
extendable from the housing, one of the housing and
the cylinder being pivotably connected to the drive
link, and the other of the housing and the cylinder
being pivotably connected to the base via a bracket
that is fixed relative to the base.

The system of claim 2, wherein the gas cylinder fur-
ther includes a relief valve configured to control
movement of the cylinder relative to the housing, and
the system further includes a release arm operably
connected to the relief valve such that movement of
the release arm causes the relief valve to at least
partially open.

The system of either claim 1 or claim 2, further com-
prising a locking mechanism configured to releasa-
bly fix a position of the shaft about the longitudinal
axis.

The system of claim 4 as dependent on claim 2,
wherein the gas cylinder includes a relief valve, and
the locking mechanism includes a release arm op-
erably connected to the relief valve, such that move-
ment of the release arm causes the relief valve to at
least partially open.

The system of claim 5, the locking mechanism further
including a latch and a bracket, wherein:

the latch is fixed to the shaft such that rotation
of the shaft about the longitudinal axis causes
commensurate rotation of the latch,

the latch lockingly engages the base to releas-
ably fix the position of the shaft about the longi-
tudinal axis, and
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10

10.

1.

12.

the bracket is moveable relative to the base to
drive movement of the release arm.

The system of any preceding claim, wherein the tim-
ing link extends at least partially within a portion of
the support arm, the timing link being configured to
assist in maintaining the substantially constant ori-
entation of the mount relative to the base as the sup-
port arm transitions between the raised position and
the lowered position.

The system of any preceding claim, wherein the axis
comprises a longitudinal axis of the shaft, and the
timing link is rotatable relative to the base about an
additional axis,

the additional axis extending substantially parallel to
the longitudinal axis of the shaft.

The system of any preceding claim, wherein the
mount is coupled to the second end of the timing link
via a stem extending from the mount to the timing
link.

The system of claim 9, wherein the stem is pivotably
connected to the second end of the timing link via a
first joint, and the stem is pivotably connected to the
second end of the support arm via a second joint.

The system of any preceding claim, wherein the
mount includes a top surface, a bottom surface, and
a spine protruding from the top surface, the spine
being configured to mate with a corresponding chan-
nel of a medical device when the medical device is
disposed on the mount.

A method, comprising:
providing a substantially rigid base;

pivotably connecting a first end of an actu-
ator to the base via a first bracket fixed to
the base;

pivotably connecting a second end of the
actuator to a drive link, the drive link being
fixed to a shaft such that movement of the
drive link results in commensurate rotation
of the shaft about a longitudinal axis;
fixing afirstend of a supportarm to the shaft,
the support arm being rotatable about the
longitudinal axis;

pivotably connecting a first end of a timing
link to the base; and

coupling a mount to the timing link via a stem
extending from the mount to a second end of
the timing link, the mount being configured to
maintain a substantially constant orientation rel-
ative to the base as the support arm transitions
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14.
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between a raised position relative to the base
and a lowered position relative to the base.

The method of claim 12, wherein:
the first end of the timing link is pivotably connected
to the base via a second bracket fixed to the base,

the stem is pivotably connected to the second
end of the timing link via a first joint, and

the stem is pivotably connected to a second end
of the support arm via a second joint.

The method of either claim 12 or claim 13, wherein
the timing link is configured to rotate, relative to the
base, about an additional axis extending substan-
tially parallel to the longitudinal axis.

The method of any one of claims 12 to 14, further
including fixing a latch to the shaft such that rotation
of the shaft about the longitudinal axis causes com-
mensurate rotation of the latch, the latch being con-
figured to lockingly engage the base so as to releas-
ably fix the position of the shaft about the longitudinal
axis.
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